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(54) Side door structure for vehicle 

(57) Double-leafed hinged door type front and rear 
doors do not have a center pillar in a side opening. In 
order that one can open and close the front and rear 
doors independently of each other and in order to pro- 
tect passengers by absorbing any impact caused by 



side collision, reinforcing members (10, 11) obtained 
from high tensile steel by hydroforming are provided 
near joint surfaces of the front door (2) and rear door (3) 
provided to the side opening of a car body (1). 
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belt line member is fixed to the reinforcing member. 
[0011] The side door structure for a vehicle is also 
characterized in that a ceiling cross member obtained 
from high tensile steei by hydroforming is provided to a 
ceiling of the car body to extend in a wictthwise direction s 
of the car body, and an upper end of the reinforcing 
member overlaps an end face of the ceiling cross mem- 
ber. 

[0012] The side door structure for a vehicle is also 
characterized in that a floor surface cross member 10 
obtained from high tensile steel by hydroforming is pro- 
vided to a floor surface of the car body to extend in a 
widthwise direction of the car body, and a lower end of 
the reinforcing member overlaps an end face of the floor 
surface cross member. 15 
[0013] The side door structure for a vehicle is also 
characterized in that hollow portions of the reinforcing 
member, ceiling cross member, and floor surface cross 
member are filled with a filler. 

[0014] The side door structure for a vehicle is also 20 
characterized by comprising door handles respectively 
provided to the front and rear doors, locking means for 
unlocking the front and rear doors upon operation of the 
door handles, front strikers provided to upper and lower 
edges of the side opening at substantially central por- 25 
tions, and rear strikers provided behind the front strik- 
ers, wherein the locking means are operated 
independently of each other to allow the front and rear 
doors to be openable and closeable independently of 
each other. The side door structure for a vehicle is also 30 
characterized in that the front and rear strikers are fixed 
by using plate members. 

[0015] As described above, according to the inven- 
tion described in claim 1 , in a side door structure for a 
vehicle, comprising a front door having a front end 35 
openably/closeabty supported by a front hinge disposed 
at a front portion of a side opening of a car body, and a 
rear door having a rear end openably/closeably sup- 
ported by a rear hinge disposed at a rear portion of the 
side opening, a reinforcing member obtained from high 40 
tensile steel by hydroforming is fixed to one or both of 
the front and rear doors along joint surfaces of the front 
door and the rear door in a vertical direction. Therefore, 
when using double-leafed hinged door type front and 
rear doors without a center pillar in the side opening, the 45 
front and rear doors can be opened/closed independ- 
ently of each other, and the reinforcing members having 
a complicated shape can be provided near the joint sur- 
faces of the front and rear doors. Hence, a sufficiently 
large car body rigidity can be ensured. so 
[001 6] According to the invention described in claim 
2, a side impact bar is provided to one or both of the 
front door and the rear door in a back-and-forth direction 
of the car body, and an end of the side impact bar is 
fixed to the reinforcing member. Therefore, in the case 55 
of side collision, another vehicle bores the car compart- 
ment less, so passengers can be protected. 
[0017] According to the invention described in claim 



3, a belt line member is provided to one or both of the 
front door and the rear door in a back-and-forth direction 
of the car body, and an end of the belt line member is 
fixed to the reinforcing member. Therefore, the degree 
with which another vehicle bores the car compartment 
of a vehicle in the case of side collision can be further 
reduced. 

[0018] According to the invention described in claim 

4, a ceiling cross member obtained from high tensile 
steel by hydroforming is provided to a celling of the car 
body to extend in a widthwise direction of the car body, 
and an upper end of the reinforcing member overlaps an 
end face of the ceiling cross member. Therefore, the 
degree with which another vehicle bores the car com- 
partment of a vehicle at the ceiling portion, in the case 
of side collision, can be further reduced. According to 
the invention described in claim 5, a floor surface cross 
member obtained from high tensile steel by hydroform- 
ing is provided to a floor surface of the car body to 
extend in a widthwise direction of the car body, and a 
lower end of the reinforcing member overlaps an end 
face of the floor surface cross member. Therefore, the 
degree with which another vehicle bores the car com- 
partment of a vehicle at the floor surface, in the case of 
side collision, can be further reduced. 

[0019] According to the invention described in claim 

6, hollow portions of the reinforcing member, ceiling 
cross member, and floor surface cross member are 
filled with a filler, so that the strength can be further 
increased. 

[0020] According to the invention described in claim 

7, the side door structure for a vehicle is also character- 
ized by comprising door handles respectively provided 
to the front and rear doors, locking means for unlocking 
the front and rear doors upon operation of the door han- 
dles, front strikersprovided to upper and lower edges of 
the side opening at substantially central portions, and 
rear strikers provided behind the front strikers, wherein 
the locking means are operated independently of each 
other, so the front and rear doors be opened and closed 
independently of each other. Therefore, the front and 
rear doors can be opened and closed independently of 
each other. 

[0021] According to the invention described in claim 

8, the front and rear strikers are fixed by using plate 
members, so that the front and rear doors can be pre- 
vented from being unlocked in the case of side collision. 
[0022] Other features and advantages of the 
present invention will be apparent from the following 
description taken in conjunction with the accompanying 
drawings, in which like reference characters designate 
the same or similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] 

Fig. 1 is a perspective view of the outer appearance 
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[0031] Fig. 4 is a perspective view of an outer 
appearance showing a section taken along the line of 
arrows A - A of Fig. 3. Fig. 4 typically shows the joint 
portion of the front and rear doors. Referring to Fig. 4, 
when the front and rear doors 2 and 3 are closed, a door 5 
sash 2a of the front door 2 and a door sash 3a of the 
rear door 3 are joined as shown in Fig. 4. More specifi- 
cally, a weather strip 15 is fixed to extend downward 
from the door sash 2a of the front door 2. Two lips 
branching from the weather strip 15 butt against the to 
inner and lower sides of the door sash 3a of the rear 
door 3, thereby providing a good seal. 
[0032] Fig. 5 is a sectional view taken along the line 
of arrows B - B of Fig. 3, and shows the joint portion 
between the front and rear doors. 'Referring to Fig. 5, is 
the weather strip 1 5 described with reference to Fig. 4 is 
fixed to depend continuously from the door sash 2a of . 
the front door 2, thereby sealing the front and rear doors 
entirely in the vertical direction. 

[0033] When the front door 2 sealed in this manner 20 
is simply pivoted open, a force is generated whicrr 
moves outward the lips of the weather strip 1 5, which 
have deformed as they abut against the closed rear 
door. As a result, the service life of the weather strip is 
greatly degraded. When the front door is opened or 25 
closed, an excessive load is generated by deformation 
of the weather strip 15, and adversely influences the 
operability of the door upon opening/closing it. On the 
other hand, when the rear door 3 is moved to pivot in the 
direction of an arrow D3, an excessive force that moves 30 
the lips of the weather strip 1 5 outward is not generated. 
[0034] Under the circumstance, the front door 2 is 
opened and closed along a composite track such that 
after it moves substantially linearly in the direction of an 
arrow D1, it pivots in the direction of an arrow D2. 35 
Hence, a force that moves the lips of the weather strip 
outward is not generated. 

[0035] Fig. 6 is a perspective view showing a sec- 
tion taken along the line of arrows C - C of Fig. 3. As 
shown in Fig. 6, since the front side impact bar 12 is 40 
incorporated in a space between the inner and outer 
panels, passengers are protected from the impact of 
side collision. A side window 17 is sandwiched between 
belt line members to be vertically movable, as shown in 
Fig. 6. . 45 
[0036] Fig. 7 is a perspective view showing a sec- 
tion taken at substantially an intermediate portion 
between the line of arrows A - A and the line B - B of Fig. 
3, and shows the front and rear reinforcing members 1 0 
and 11 (described above) incorporated near the joint so 
surfaces of the front and rear doors. Fig. 8 is a sectional 
view taken along the line of arrows B - B of Rg. 3. Refer- 
ring to Figs. 7 and 8, the front and rear reinforcing mem- 
bers 10 and 11 are obtained as hollow members from 
high tensile steel by hydroforming, as shown in Rgs. 7 55 
and 8, and are fixed to the joint surfaces between the 
front and rear doors 2 and 3 in the vertical direction 
through fixing brackets 20. Although Figs. 7 and 8 show 



a case wherein the front and rear reinforcing members 
10 and 1 1 are fixed to the front and rear doors 2 and 3, 
a reinforcing member may be provided to only one of 
the front and rear doors 2 and 3. The reinforcing mem- 
ber 10 has a hole 10a pierced during hydroforming 
described above. An electrode for spot welding is 
inserted in the hole 10a, and the bracket 20 is fixed to 
the reinforcing member 10 by welding it at spot welding 
portions 21. The bracket 20 fixed in this manner is 
welded to an inner panel 1 8 of the door and the side sur- 
face of the inner panel 1 8 at the spot welding portions 

21 , so that the reinforcing member 1 0 can be positioned 
in a space defined by the inner panel 18 and an outer 
panel 19. Although the reinforcing members 10 and 11 
fixed in this manner have complicated shapes, they can 
be manufactured easily by hydroforming described 
above. 

[0037] Fig. 9A is a perspective view of the outer 
appearance of the reinforcing member 1 0, and Fig. 9B 
is a perspective view of the outer appearance showing 
the bonding portion between the reinforcing member 10 
and side impact bar 12. Referring to Rgs. 9A and 9B, 
since the circumferential length of the front reinforcing 
member 10 manufactured by hydrofoam described 
above cannot be less than the circumferential length of 
the material, the reinforcing member 1 0 is formed with a 
portion 1 0c where it is bent inward for an amount corre- 
sponding to the unnecessary, extra length. The front 
reinforcing member 10 is recessed midway along it to 
form a recess 1 0b, as shown in Figs. 9A and 9B. There- 
fore, the side impact bar 12 can be welded to the rein- 
forcing member 10. The rear end portion of the front 
side impact bar 12 is set in this recess 1 0b, as shown in 
Rg. 9B, and is welded at a continuous welding portion 

22. As a result, the rigidity of the front door is increased, 
and the car compartment can be effectively prevented 
from being invaded in the case of side collision. 
Although not shown, a side impact bar and a rear rein- 
forcing member are fixed to the rear door by welding to 
increase the strength. 

[0038] Fig. 10 is a perspective view of an outer 
appearance showing the relationship between a locking 
unit 23 serving as a locking means and a front striker 
8b, which are provided at the lower portion of the front 
door 2, and Rg. 1 1 is a cross-sectional view of Rg. 10. 
[0039] Referring to Figs. 1 0 and 1 1 , the constituent 
components that are already described are denoted by 
the same reference numerals as those employed 
above, and a detailed description thereof will be omit- 
ted. The front door 2 incorporates the locking unit 23 
operated by the door handle 7. In a lower side sill 24 of 
the car body, a plate member 27 is provided in advance 
by spot welding at a position corresponding to the front 
and rear strikers 8b and 9b, and the respective strikers 
are fixed on the plate member 27 to increase the 
strength. A floor surface floor panel 25 of the vehicle 
continues from the lower side sill 24. A floor surface 
cross member 26 molded by hydroforming described 
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5. The structure according to claim 1 , characterized in 
that a ceiling cross member (29) obtained from high 
tensile steel by hydroforming is provided to a ceiling 
of said car body to extend in a widthwise direction 

of said car body, and an upper end of said reinforc- 5 
ing member (10, 11) overlaps an end face of said 
ceiling cross member. 

6. The structure according to claim 2, characterized in 
that a ceiling cross member (29) obtained from high 10 
tensile steel by hydroforming is provided to a ceiling 

of said car body to extend in a widthwise direction 
of said car body, and an upper end of said reinforc- 
ing member overlaps an end face of said ceiling 
cross member. 15 

7. The structure according to claim 1 , characterized in 
that a floor surface cross member (26) obtained 
from high tensile steel by hydroforming is provided 

to a floor surface of said car body to extend in a 20 
widthwise direction of said car body, and a lower 
end of said reinforcing member overlaps an end 
face of said floor surface cross member. 

8. The structure according to claim 1 , characterized in 25 
that a hollow portion of said reinforcing member is 
filled with a filler. 

9. The structure according to claim 5, characterized in 
that a hollow portion of said ceiling cross member is 30 
filled with a filler. 

10. The structure according to claim 7, characterized in 
that a hollow portion of said floor surface cross 
member is filled with a filler. 35 

11. The structure according to claim 1, characterized 
by comprising: 

door handles (7, 7) respectively provided to 40 
said front and rear doors, locking means (23) 
for unlocking said front and rear doors upon 
operation of said door handles, front strikers 
(8a, 8b) provided to upper and lower edges of 
said side opening at substantially central por- 45 
tions, and rear strikers (9a, 9b) provided behind 
said front strikers, wherein said locking means 
are operated independently of each other, so 
said front and rear doors can be opened and 
closed independently of each other. so 

12. The structure according to claim 11, characterized 
in that said front and rear strikers are fixed by using 
plate members. 

55 
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